Interactome analysis of herpes simplex virus 1 envelope glycoprotein H.
Herpes simplex virus 1 (HSV-1) envelope glycoprotein H (gH) is important for viral entry into cells and nuclear egress of nucleocapsids. To clarify additional novel roles of gH during HSV-1 replication, host cell proteins that interact with gH were screened for by tandem affinity purification coupled with mass spectrometry-based proteomics in 293T cells transiently expressing gH. This screen identified 123 host cell proteins as potential gH interactors. Of these proteins, general control nonderepressive-1 (GCN1), a trans-acting positive effector of GCN2 kinase that regulates phosphorylation of the α subunit of translation initiation factor 2 (eIF2α), was subsequently confirmed to interact with gH in HSV-1-infected cells. eIF2α phosphorylation is known to downregulate protein synthesis, and various viruses have evolved mechanisms to prevent the accumulation of phosphorylated eIF2α in infected cells. Here, it was shown that GCN1 knockdown reduces phosphorylation of eIF2α in HSV-1-infected cells and that the gH-null mutation increases eIF2α in HSV-1-infected cells, whereas gH overexpression in the absence of other HSV-1 proteins reduces eIF2α phosphorylation. These findings suggest that GCN1 can regulate eIF2α phosphorylation in HSV-1-infected cells and that the GCN1-binding viral partner gH is necessary and sufficient to prevent the accumulation of phosphorylated eIF2α. Our database of 123 host cell proteins potentially interacting with gH will be useful for future studies aimed at unveiling further novel functions of gH and the roles of cellular proteins in HSV-1-infected cells.